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Table 1 Sheet glass samples used for the experiments
Sample Manu- Plant Furnace lf“loat/ Thickness Use
number facturer Figured /mm
1 A ) I Float 5.0 Building
2 A @ 1 Figured 6.0 Building
3 A ® I Float 3.0 Building
4 B ©) 11 Float 3.0 Building
5 C ® v Figured 4.0 Building
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Table 2 Results of RI measurement before and after

heating
RI
Sample ARI
number Before heating  After heating
1 1.5198 1.5183 —0.0015
2 1.5196 1.5184 —0.0012
3 1.5183 1.5171 —0.0012
4 1.5175 1.5162 —0.0013
5 1.5216 1.5202 —0.0014
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Fig. 1 X-ray fluorescence spectrum of (a) sample 2

and (b) sample 3
*Esc: escape peak
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Fig. 2 Comparison of the ratios for X-ray intensities from trace elements in sheet glass samples before and after

heating

O before heating, @ : after heating; The length of vertical line in the graph corresponds to the range of the

Mean = SD
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The application of trace impurity analysis using synchrotron radiation X-ray fluorescence spec-
trometry (SR-XRF) was investigated for the forensic discrimination of heated and non-heated
sheet glasses. Each of 5 sheet glasses produced by 3 domestic manufacturers was divided into 2
groups, one of which was subjected to RI measurement and elemental analysis by SR-XRF after
heating at 764C for 2 minutes while the other was without heating. All of the heated glasses
provided lower R values than those of non-heated ones. The difference in RI between the
heated and non-heated glasses ranged from 0.0012 to 0.0015, which was 6~ 7 times larger than
the variation of RI within a pane of sheet glass. As a result of the elemental analysis of 5 non-
heated glasses by SR-XRF, the X-ray intensities of impurity elements, such as Rb, Sr, Zr, Ba, La
and Ce, were found to be considerably different among the different glasses. All of 10 pairs
among 5 non-heated glasses could be successfully discriminated by comparisons of 4 kinds of X-
ray intensity ratios (SrKo./RbKea, ZrKB/RbKe, BaKo/CeKor, LaKo/CeKar).  No significant dif-
ference was recognized between the analytical results of the non-heated glasses and those of
heated ones by the t-test with a significance level of 1%. It is concluded that trace impurity
analysis using SR-XRF is useful for the correct discrimination of heated and non-heated glass
fragments, whereas the comparison of only RI can result in false differentiation.

Keywords : analysis of trace elements; sheet glass; synchrotron radiation X-ray fluorescence
spectrometry ; forensic science.
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